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QuantHab SWG Cheat Sheet 

• Goal is to articulate a framework for quantifying the 
likelihood that habitable conditions exist on an exoplanet 

• First SWG to be proposed 
• Formed in September 2020 
• First chair Apai, now co-chaired by Apai and Barnes 
• Bi-weekly meetings (Nov 2020 – Dec 2021), now monthly 
• Slack channel, e-mail list, website (65 members) 
• Workshop Dec. 2020 – 100 participants 
• Now writing overview document on quantifying habitability 



 
 

 
 

Quantifying Habitability 

Today The Future? 
Employ a statistical framework that Is a planet less than 1.5 RE? 
couples models of formation and evolution Is a planet in the HZ? 
to observations in order to compute the 
likelihood (with uncertainties) that liquid If yes, then potentially habitable! 
water exists on the planet today 



 

 

 

  
 

 

 

  

 
 

 

 
  

  

  

 

  
 

        

  

 

 

 

The Habitable Exoplanets 
Flow Chart 
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One possible approach to 
quantifying habitabiility 

Bayesian: Posteriors from one 
process are priors for next 

Many known unknowns – Will we 
trick ourselves? 

Are there enough targets that 
ranking them makes sense? 
- Might be more applicable in 

Luvex era and beyond 

Ultimately want to also add life 
after the stable water step 





 

 

 

Communication channels: 
- NExSS slack channel 
- QuantHab email list 
- QuantHab web page 
- Biweekly meetings for 1.5 years 
- “Science highlights” at meetings 
- Workshop 
- AAS Splinter Session proposed 
(canceled due to covid) 

Online Hub 
- Web page collecting resources, models, etc 
- Moved to new NExSS site 
- Discussion with GSFC’s EMAC group about 
synergies 
- ADS library of relevant publications (also on 
slack) 
Community Engagement 
- QuantHab slack channel (65 members) 
- Email list (40 members) 
- Workshop (100 participants) 



 
 

 

 

 

Bi-weekly Meetings (Nov 2020 – Dec 2021) 
Speakers included: 
Noah Tuchow 
Tim Licthenberg 
Laura Amaral 
Sebastiaan Krijt 
Patrick Barth 
Antonin Affholder 
Avi Mandell 
RJ Graham 
Jeremy Dietrich 
Abel Mendez 

Literature overview, resources, science 
program for seminars and workshop, 
discussions 
Several discussions on Astro2020 



 QuantHab Science Workshop - Dec 2020 



6. Frameworks and Use of Terminology in the Literature 
HabEx 

  
Literature Review / Working Document for a Community-driven 

Perspective on an Applicable, Quantitative Assessment of Habitability 

1. What factors make a scientific terminology (system) good? 
Criteria, good and bad examples for scientific terms 

2. Habitability: Criteria, Factors, Considerations 
Survey of relevant terminology 
Historical Overview 
Summary of factors considered in the literature 

3. Use Cases 
Exploratory/Preparatory Observations 
Target Selection and Prioritization 
Interpretation of Biosignatures in the Context of Habitability 

4. Pitfalls and Limitations 
5. Applicability and Observability 

Including Final Report, LUVOIR Final Report, NAS Report on Exoplanet Strategy, 
NAS Astrobiology Strategy Report, NSF Exoplanet Exploration Roadmap, Astro2020 Report 

On Overleaf, in prep. 



 

Current Status and Plans 

Apai rotating out as Co-Chair this year 
Search for New Co-chair to begin this summer 
We now meet monthly 
Immediate goal is to complete the review paper 

Thank you! 
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A Concrete Example: TRAPPIST-1 e 

TRAPPIST-1 dims for ~1 Gyr 

Colors represent habitable zone 

XUV radiation can photolyze water 

Hydrogen escapes 

Water lost, oxygen accumulates 

If all water is lost, planet is sterile 

How likely is this scenario? 

Adapted from Luger & Barnes (2015) 



 

 

 
 

A Concrete Example: TRAPPIST-1 e 

A possible history of the star’s XUV 
luminosity 

tsat is the “saturation time” 

fsat is the fraction of luminosity in the XUV 

�XUV is power law decline after tsat 

To quantify habitability we must constrain 
the values of these parameters from 
observations 
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A Concrete Example: TRAPPIST-1 e 

Megan 
Gialluca 

Water loss quenched 
once planet enters 
the HZ 


